This change led to studies that showed as the energy content of the feed increased, the percent protein also needed to increase [l, 2, 3, 41. The calorie:proteh concept is readily accepted as a useful tool in the formulation of broiler feed.
The National Research Council [4 suggested nutrient requirements for hens are based on the feed containing 2900 kcal MEflcg of the diet. Many nutritionists formulate broiler feeds based on the nutrients required for 3200 kcal ME/kg of diet.
Although the ca1orie:protein ratio was found to be important and is considered in the formulation of broiler feed, it has not been given much consideration in the formulation of feed for laying hens. Miller etul. [6] reported that very good egg production was obtained even when the ratio of calories of productive energy to percent of protein of the diets in the diet ranged from 31 to 86. They concluded that a wide calorie:protein ratio of the diet could be tolerated by the laying pullet without affecting egg production. weight] x EP). Dailyintake of Met and energy were calculated for each replicate. The energy and Met per g of EC were calculated by dividing the daily energy and Met intake by EC. The hens were weighed at the beginning and end of the experiment with weight change calculated. The data were subjected to analysis of variance using the General Linear Models (GLM) procedure of S M [12] and significant differences among diets were determined by Duncan's multiple range test [13] .
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EXPERIMENT 2
The Hy-Line pullets used in this experiment were hatched on July 11. The procedure and analyses were the same as Experiment 1, except six diets were fed with EM ratios of l:l.O, l:l.l, 1:1.2, 1:1.3, 1:1.4, and 1:l.S (Table 2 ). These EM ratios were obtained by varying the level of methionine and energy in the diet. Data were collected for 21 to 36 wk of age. EXPERIMENT 1 EP from hens that received the diet with an EM ratio of 1:1.49 between 21 and 26 wk of age was significantly higher than the EP from the other three groups of hens (Table 3) .
During Weeks 27 to 36 and Weeks 21 to 36, EP was sigtllficantly lower for the hens that received the diet with a EM ratio of 1:1.03 than for the hens receiving the other three diets.
Egg weights during Weeks 21 to 26 among the four groups of hens (Table 3) were not signiticant. During Weeks 27 to 36, the EW from hens receiving the diet with an EM ratio of 11.49 was significantly lugher than for hens receiving the diets with ratios of k1.03 and 1:l.W. Egg weights from hens receiving the diets with the lowest three EM ratios did not differ significantly. The EC was the greatest for hens fed the diet with the highest EM ratio and lowest for hens fed the lowest EM ratio, with the other two dietary treatments being intermediate.
Feed consumption (FC) was significantly different among treatments (Table 3) there were significant differences among the three treatments for FC (Table 3) , partially because of the difference in the energy content of the diet. Also, the output of EC differed among the three groups (Table 3 ). This factor resulted in a reduction of the energy consumed per g of EC (Table 4) as EC increased. Weight gain during Weeks 21 to 36 was not affected by the EM ratio of the diet ( Table 4) . The Met intakebedday and the mg intake/g EC significantly increased as the EM ratio increased ( Table 5 ). The hens with the highest daily Met intake (also having the highest EM ratio) produced the largest amount of EC (Table 3 ). An intake greater than 234 mg Met/day ( Hens receiving the diets with ratios of k1.0 and 1:l.l EM from Weeks 21 to 26 had signiticantly lower EP than did hens on the other treatments except for the hens that received the diet with a 11.3 EM ratio ( (Table 6 ). However, EC was significantly lower for the groups that received the diets with EM ratios of 1:l.O and 11.1, except for the group receiving the diet with a 1:1.3 EM ratio. During Weeks 27 to 36 there was no significant difference for EC among the six groups ( Table 6 ). The hens receiving the diets with EM ratios of 1:l.O and 1:l.l produced approximately 1 g less EC than hens receiving the diets with a 1:1.2 EM ratio or higher for the period of 21 to 26 wk.
During Weeks 21 to 26, hens receiving the diet with a 1:l.O or 1:l.l EM ratio had lower FC than hens receiving the other four diets ( Table 6 ). This condition resulted in a higher daily energy intake for the four groups receiving the diets with the higher EM ratios. During Weeks 27 to 36 there was no significant difference in FC among the six groups of hens (Table 6 ). However, the hens receiving the diet with a 1:1.2 EM ratio had significantly higher energy intake (Table 7) . Weight gain did not differ among treatments (Table 6) .
Hens receiving the diet with a 1:1.2 EM ratio consumed significantly more energy per g of EC than did the other five groups of hens (Table 7) . Hens receiving the diet with a 1:1.5 EM ratio consumed the least amount of energy per g of EC. There was no significant difference in the energy intake per g of EC for the hens receiving the diets with the four middle EM ratios.
The Met intake increased as the EM ratio increased (Table 8 ). This was a result of the increased Met content of the diet. The Met consumed per g of EC also increased as the EM ratio increased (Table 8) . This was a result of the hens' consuming the amount of energy required for the number of eggs produced. Table 6 ). The only exception was the low production on the diet with a k1.3 EM ratio. We have no explanation for the low production of the treatment. However, during Weeks 27 to 36, equal EP in Experiment 2 was obtainedwith hens fed all EM ratios ( Egg weights increased as the EM ratio increased in Experiment 1 (Table 3) , and maximum EW was produced when the EM ratio was increased to 1:1.49. However, Experiment 2 EW did not significantly increase when the EM increased above 1:l.l (Table 6 ). Weight gain was not affected by the EM content of the diet (Tables 3 and 6 ). Therefore, it appears that the hen consumes enough energy to support EP and weight gain but will reduce EW when the feed is marginally deficient in Met.
JAPR ENERGYMET RATIO FOR LAYERS
The average energy intake from Weeks 21 to 26 was approximately210 kcaVday (Tables 4  and 7) , and there was very little difference among treatments. The energy intake in both experiments increased from approximately 205 kcallday during Weeks 21 to 26 to approximately 270 kcallday during Weeks 27 to 36 ( Table 4) in Experiment 1. In Experiment 2 the increase was from approximately 210 to 280 kcallday (Table 6 ). The increase in energy intake was to meet the need for increased EF! The hens in Experiment 2 produced heavier EW than did hens in Experiment 1, resulting in a need for more energy in Experiment 2. The hens consumed 5.98 and 5.73 kcal of energy for each g of EC in Experiments 1 and 2, respectively. The higher intake per g of EC in Experiment 1 is attributed to the lower EP in that experiment. This finding agrees with Harms et al. [9] who found that the energy intake per g of EC decreased as the output of EC increased.
Maximum EW was not reached in Experiment 1 when hens consumed 310 mg Met/day during Weeks 27 to 36 (Table 5 ).
However, in Experiment 2, EW declined only when the EM ratio declined to 1:l.O (Table 6) and maximum EW was obtained when the EM ratio was 1:1.2. Maximum EP was obtained at a lower EM ratio than maximum EW, indicating that the hen consumes energy to support the number of eggs that she is laying. A higher intake of Met is necessary for maximum EW. This indicates that the EM ratio is important in layer diets. This conclusion agrees with the conclusion of Slagter and Waldroup [SI, but does not agree with the conclusions by Miller et al. [6] and Gous et d. [7] . The ideal EM ratio will vary with temperature as suggested by Slagter and Waldroup [8] . This situation is a result of an increased energy requirement to produce a g of EC as the temperature gets cooler. The ideal EM ratio will also vary with strain of hen. Recently, Harms and Russell [14] found that the Hy-Line W-36 hen produced a g of EC on approximately 5% less energy than Hy-Line W-77 [ll], Bovan [ l q , or DeKalb Delta [16] .
It appears that adequate information is not available to model the hen. In order to formulate the feed for the best performance, it will be necessary to determine the hen's energy and amino acids requirements to produce a g of EC (egg mass). The energy can readily be determined by dividing total energy intake by total EC. It will be more difficult to determine the daily output of EC. However, if the values are available, the proper EM ratio can be determined for maximum EP and probably at the least cost.
